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A separation state detector (6) , provided near the ink- jet head, 
detects the separation state of the ink- jet head from the printing 
paper surface. When the detected separation state of the ink- jet from 
the printing paper surface is greater than a predetermined distance, 
the CPU stops the drive of the ink- jet head. 

ADVANTAGE - Prevents incorrect printing since printing operation is 
stopped when position of ink- jet head is not suitable, thus 
preventing e.g. printing blur, printing turbulence. Enables 
controller to stop drive of ink- jet head correctly since separation 
state detector is arranged near ink- jet head. Enables user to 
position ink- jet head suitably by providing notification unit. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] By carrying out a move scan in the state of non-contact along the printing side of 
recorded media The record means for printing pictures, such as a character and a figure, and 
a movement magnitude detection means to detect the relative movement magnitude of said 
record means against said recorded media in the state of the printing side of recorded media, 
and non-contact, In the printing equipment equipped with a control means to control the drive 
of said record means, based on the relative movement magnitude detected in said movement 
magnitude detection means the estrangement of said record means to the printing side of 
recorded media - the estrangement which detects a state in the state of said printing side and 
non-contact - [ it has a state detection means and / said control means ] said estrangement - 
the estrangement beyond the predetermined distance to which the state detection means was 
set beforehand - the printing equipment characterized by constituting so that the drive of said 
record means may be stopped when a state is detected. 

[Claim 2] said estrangement - the printing equipment according to claim 1 characterized by 
establishing a state detection means near said record means. 

[Claim 3] said estrangement - a state detection means - the estrangement beyond said 
predetermined distance - Claim 1 characterized by having a notice means to notify a user 
when a state is detected, or printing equipment given in 2. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printing equipment which prints pictures, 
such as a character and a figure, to the printing side of recorded media by carrying out the 
move scan of the main part of equipment a contacting state along the printing side of recorded 
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media. 
[0002] 

[Description of the Prior Art] The printing equipment of a manual scanning type printable on the 
arbitrary printing sides of recorded media exists conventionally. Below, this printing equipment 
is explained based on drawing 5 and drawing 6 . 

[0003] First, the mechanical composition of this printing equipment is explained. Drawing 5 
shows the internal configuration of printing equipment. A thermal head 51 is a printhead which 
has an exothermic resistance object and the drive circuit which drives this. The ribbon reel 52 
is supported possible [ rotation in equipment ]. The heat transfer ink ribbon 53 is the record 
material wound around said ribbon reel 52. A guide roller 54 guides the heat transfer ink ribbon 
53 from said ribbon roll 52 in said thermal head 51 direction. The delivery rollers 55 and 56 
pinch the heat transfer ink ribbon 53 guided by said guide roller 54, and give tension to the 
heat transfer ink ribbon 53 between said guide rollers 54. An encoder 57 has the slit disk 58 
and a photo interrupter 59, and drives said slit disk 58 with said delivery roller 55 through a belt 
60. A roller 61 rotates letting out at the time of the scan of printing equipment, and contacting a 
printing side top with a roller 56. 

[0004] Drawing 6 is the block diagram showing the electric composition of CPU in the 
conventional example, and its circumference part. The input part 62 has a segment display for 
indication for the bottom monitors of ** under the transparent touch panel which inputs the 
record data of a character, and its panel. A character generator 63 outputs Chinese character 
font data, kana font data, English character font data, and number font data (only henceforth 
font data). CPU64 read font data from said character generator 63 based on the record data of 
a character inputted by said input part 62. Based on the read font data, a thermal head 51 is 
driven only once for every predetermined scanning distance detected by the encoder 57. A 
display 65 displays the character read by said CPU64. A console 66 sets up magnifying power, 
such as a Chinese character, while directing the format of vertical writing and lateral writing. 
[0005] Next, operation is explained. First, either vertical writing or the lateral-writing formats are 
chosen with a console 66. Next, if a character is inputted into the input part 62, font data will be 
read from a character generator 63 by CPU64, and a character will be displayed on a display 
65 according to the selected format. 

[0006] And if the main part of printing equipment is placed on a paper and it is made to scan 
rightward in drawing 5 , the ribbon reel 52, a roller 61 , a guide roller 54, and the delivery rollers 
55 and 56 will rotate, and the slit disk 58 of an encoder 57 will rotate with rotation of the 
delivery roller 55. Therefore, a thermal head 51 is driven by CPU64 based on font data for 
every fixed distance detected by the encoder 57. 

[0007] with the common printing equipment of the floor type, the carriage mechanism as a 
conveyance means is bearing conveyance of the printhead - the accuracy of a carriage 
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mechanism of operation - it is common knowledge that print quality is influenced by how. In 
the case of the printing equipment of the manual scanning type which scans a case manually, 
the accuracy of the detection means of the printing side of a printing paper and the relative 
migration distance between cases influences print quality. The detection means in the printing 
equipment of the conventional manual scanning type consists of a delivery roller, a belt, and 
an encoder. Consideration for exact,detection of relative migration distance, a delivery roller 
**** rotation of a delivery roller by a belt, and transmit to an encoder and it increases [ **** / 
using rubber for the quality of the material ] the number of slit division of the slit disk of an 
encoder, for example so that a printing side top may not be raced - is made. 
[0008] However, even if it is a delivery roller made of rubber, a delivery roller races depending 
on the quality of the material of a printing side, and there is a problem that an error arises in 
the detection result of relative migration distance. This is that there is no way, as long as the 
delivery roller contacted and relative migration distance is detected. Furthermore, there is a 
problem that an error arises in the detection result of relative migration distance by the slide of 
a roller and a belt etc. 

[0009] Moreover, in order to raise detection resolution, it is necessary to enlarge the speed 
increasing ratio of a belt, and there is a problem that the whole equipment is enlarged. 
Moreover, when speed increasing ratios run short, many gears are used instead of a belt, but 
in proportion to the number of gears, there are accuracy of a gear and a problem that a 
backlash arises and an error arises in the detection result of relative migration distance. 
[0010] In order to solve such a problem, these people have proposed the printing equipment 
which already detects relative migration distance by non-contact to recorded media. 
[001 1] With the printing equipment which these people proposed, since the method using what 
is called the optical Doppler effect detects relative migration distance and relative migration 
distance with printed media can be detected with sufficient accuracy easy moreover, there is 
an advantage which can secure high print quality also in the printing equipment of a manual 
scanning mode. Furthermore, since it becomes printable even if it is in a non-contact state to 
recorded media by using such a method, it becomes an intense concavo-convex paper, a 
concavo-convex intense surface of a sphere, etc. printable, and there is also an advantage to 
which the kind of recorded media spreads. 
[0012] 

[Problem to be solved by the invention] However, in the printing equipment mentioned above, 
also in the situation which this equipment does not hold in a suitable position to recorded 
media, printing operation will be performed and there was a problem of causing poor printing. 
Furthermore, when it scanned carelessly, there was also a problem of printing to the medium 
which is not recorded media. 

[0013] are made in order that this invention may solve the problem mentioned above, and the 
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main part of equipment receives recorded media - suitable estrangement - only when held in 
the position, it aims at offering the printing equipment which performs printing operation. 
[0014] 

[Means for solving problem] In order to attain this purpose, [ the printing equipment of this 
invention according to claim 1 ] By carrying out a move scan in the state of non-contact along 
the printing side of recorded media The record means for printing pictures, such as a character 
and a figure, and a movement magnitude detection means to detect the relative movement 
magnitude of said record means against said recorded media in the state of the printing side of 
recorded media, and non-contact. It is aimed at the thing equipped with a control means to 
control the drive of said record means, based on the relative movement magnitude detected in 
said movement magnitude detection means, estrangement of especially as opposed to the 
printing side of recorded media of said record means - the estrangement which detects a state 
in the state of said printing side and non-contact - [ it has a state detection means and / said 
control means ] said estrangement - the estrangement beyond the predetermined distance to 
which the state detection means was set beforehand - when a state is detected, it is 
constituted so that the drive of said record means may be stopped. 
[0015] Therefore, according to this printing equipment, said record means by carrying out a 
move scan in the state of non-contact along the printing side of recorded media [ said 
movement magnitude detection means ] The relative movement magnitude of said record 
means against said recorded media is detected in the state of the printing side of recorded 
media, and non-contact, said control means controls the drive of said record means based on 
the detected relative movement magnitude, and the record means prints pictures, such as a 
character and a figure, to recorded media, and under this printing - said estrangement - 
estrangement of as opposed to the printing side of said recorded media in a state detection 
means of said record means - a state is detected in the state of said printing side and non- 
contact, under this detection - if - said estrangement - the estrangement beyond the 
predetermined distance to which the state detection means was set beforehand - when a 
state is detected, the drive of said record means is stopped. That is, when said record means 
separates from the printing side of recorded media too much, printing operation of a record 
means is stopped immediately. Therefore, it can carry out printing again etc. and the right 
printing result can be obtained, for this reason - a record means receives recorded media - 
suitable estrangement - in the state where it is not held in a position, while being unable to 
perform printing operation but being able to prevent incorrect printing, printing blur printing 
disorder etc. can be prevented. 

[0016] moreover, printing equipment according to claim 2 - said estrangement - a state 
detection means is established near said record means, and it is a thing, therefore, the 
estrangement of said record means to the printing side of said recorded media - the drive of 
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said record means can always detect distance exactly and according to said control means, 
and stop control - it can carry out correctly. 

[0017] furthermore, printing equipment according to claim 3 said estrangement - a state 
detection means the estrangement beyond said predetermined distance - when a state is 
detected, it has a notice means to notify a user. Therefore, by a notice means, when a user 
has a notice, the user can print a record means by [ as being settled in said predetermined 
distance ] exactly estranging [ a record means / too much ]-from printing side of recorded 
media understanding, and henceforth. 
[0018] 

[Mode for carrying out the invention] Below, the form of the operation which materialized the 
printing equipment of this invention is explained with reference to Drawings. 
[0019] First, the hard composition of printing equipment is explained. The outline of the internal 
configuration of the printing equipment in the form of this operation is shown in drawing 1 . In 
the equipment case 1, the ink-jet head 2 as a printing means is formed, and the ink-jet head 2 
is a record element which has a drive circuit, and injects direct ink on the printing side 15 of the 
printing paper as recorded media. An ink cartridge 4 supplies ink to said ink-jet head 2. The 
floodlighting parts 8a and 8b output laser light toward the printing side 15, and build the micro 
lens which condenses a laser beam in the output part of laser light. A light sensing portion 10 
is a pin photo-diode, and it is constituted so that the laser light reflected by the printing side 15 
may be received and it may change into an electric signal. Moreover, the proximity sensor 6 
mentioned later is arranged near the ink-jet head 2. The proximity sensor 6 outputs the electric 
signal according to the distance of the ink-jet head 2 and the printing side 15. With the form of 
this operation, the electric capacity type sensor is used for the proximity sensor 6. and the 
proximity sensor 6 ~ estrangement of this invention - the state detection means is constituted. 

[0020] Next, the optical Measurement Division method of the relative migration distance of 
printing equipment and the printing side 15 is explained using drawing 2 and drawing 3 . 
[0021] First, the laser light which had the beam extracted is respectively irradiated at an angle 
of theta to the altitude on the printing side 15 from a pair of floodlighting parts 8a and 8b which 
counter. The laser light is scattered about by the microscopic particles'(particle diameter phi 
about below the wavelength grade of laser light) which adhered on unevenness of the printing 
side 15, or the printing side 15 (the factor which participates in dispersion, such as this, is 
henceforth called a scattering factor). This dispersion light is detected by the light sensing 
portion 10 arranged on an altitude. This Measurement Division method is called the laser 
DOPPURA method, and especially this optical system is 2 beam incidence system operation 
type. By this optical system, the optical intensity signal by a scattering factor called a 
DOPPURA beat signal is acquired. Said DOPPURA beat signal will be set to frequency 
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change deltaf of the Doppler effect by dispersion on the printing side 15, if the PEDESUTARU 
ingredient which is a low-frequency component Is removed by the filter 20, it clips by the 
waveform shaping circuit 21 and frequency is measured by the frequency counter 22. IHere, 
there is a relation of expression to the scattering factor speed v on DOPPURA beat frequency 
deltaf and the printing side 15 shown below. 
[0022] 

[Mathematical formula 1] 

Af«2sinfi-v/A (A : U--y<o«t«) 

[0023] That is, the speed of a scattering factor, i.e., the relative displacement speed of printing 
equipment and a printing side, can be found by measuring DOPPURA beat frequency deltaf. 
This Measurement Division method Is Indicated in detail by Mishina's paper "application to 
Measurement Division of an optical heterodyne detection method" (applied physics, 6 (1973) 
560), and "optical application Measurement Division technology" (edited by Japan Society of 
Mechanical Engineers, Asakura Publishing), for example. Said DOPPURA beat frequency 
deltaf Is inputted Into CPU mentioned later, said relative displacement speed is found, and said 
relative migration distance is further computed by integrating time. 
[0024] Next, based on the block diagram shown in drawing 4 , electric control composition 
including the apparatus of this printing equipment and a circumference part is explained. 
[0025] The input part 30 has the transparent touch panel which inputs the record data of a 
character, and the segment display for Indication for the bottom monitors of ** arranged under 
the panel. A character generator 32 outputs font data. CPU34 are based on the record data of 
a character Inputted by the input part 30. The Ink-jet head 2 Is driven based on the font data 
which calculated scanning distance from DOPPURA beat frequency deltaf which read font 
data and was obtained by the operation part 12 mentioned later, and was read from said 
character generator 32 for every predetermined scanning distance. In that case, when distance 
with the printing side 15 Is separated from the fixed interval with the output signal of the 
proximity sensor 6, the Ink-jet head 2 Is not driven. When distance with the printing side 15 Is 
separated from the fixed Interval with the output signal of said proximity sensor 6, a display 36 
displays that and notifies a user of it, while It displays the character read by said CPU34. A 
console 38 directs the format of vertical writing and lateral writing. 

[0026] And the operation part 12 shown in drawing 2 and said CPU34 constitute the control 
means of this invention. Moreover, said display 36 constitutes the notice means of this 
Invention. 

[0027] Next, printing operation is explained. First, either vertical writing or the lateral-writing 
formats are chosen with a console 38. Subsequently, a character Is Inputted Into the Input part 
30. Then, font data is read from a character generator 32 by CPU34, and a character is 
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displayed on a display 36 according to the selected format. 

[0028] and the upper part in which a user floats the printing equipment case 1 on the upper 
part from the printing side 15 of a printing paper and where the nozzle of the Ink-jet head 2 is 
suitable from the printing side 15 - estrangement - it grasps so that it may be arranged at 
distance, and scanning movement is carried out so that it may become parallel to the printing 
side 15. At this time, a pair of floodlighting parts 8a and 8b project laser light on the printing 
side 15, and a light sensing portion 10 detects and outputs dispersion light. The output signal 
is processed by the frequency counter 22 through the Fourier transform part 19, the filter 20, 
and the waveform formation circuit 21 in the operation part 12, and obtains DOPPURA beat 
frequency deltaf, 

[0029] On the other hand, the proximity sensor 6 outputs the voltage according to the distance 
of the ink-jet head 2 and the printing side 15 of a printing paper. CPU34 compare the output 
voltage from the proximity sensor 6 with reference voltage. The alarm display of that is carried 
out to a display 36, and a user is notified at the same time it stops printing operation 
immediately since the distance of the ink-jet head 2 and the printing side 15 separates too 
much when the output voltage from the proximity sensor 6 is lower than reference voltage. On 
the other hand when the output voltage from the proximity sensor 6 is higher than reference 
voltage From said DOPPURA beat frequency deltaf, scanning distance is calculated and the 
ink-jet head 2 is driven for every fixed distance based on font data noting that there is distance 
of the ink-jet head 2 and a printing paper within suitable limits. As a result, a character is 
printed. 

[0030] In addition, by once interrupting the printing and reprinting from the beginning, when it is 
detected as mentioned above that the distance of the ink-jet head 2 and the printing side 15 
separates too much with the proximity sensor 6, if it is an intermediate line, it will reprint from 
the beginning of the line, and the right printing result will be obtained. 
[0031] According to the printing equipment mentioned above, it can print in the state of non- 
contact to printed media, moreover poor printing by distance with printed media separating too 
much can be prevented, and an always good printing result is obtained. 
[0032] Moreover, since it constituted on the display 36 so that display warning of that might be 
carried out when the distance of the ink-jet head 2 and the printing side 15 of a printing paper 
separated beyond in fixed distance, the user can print exactly. 

[0033] In addition, various modification is possible for this invention within limits which are not 
limited to the form of operation mentioned above and do not deviate from the summary of this 
invention. 

[0034] the form of said operation - estrangement - although the example using the electric 
capacity type sensor as a state detection means was shown, the same effect is acquired even 
if it uses noncontact range finding sensors, such as an ultrasonic sensor and a photosensor. 
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[0035] Moreover, although the linear relative migration distance over printed media was 
detected with the form of said operation For example, if it constitutes so that it may intersect 
perpendicularly with the floodlighting part mentioned above, and 1 set of floodlighting part may 
newly be prepared and a motion of two axes can be detected, the printing equipment of form 
that a printed-media top can be scanned and printed that it is also rounded and freely is 
possible. A motion of two axes is measured with a time sharing method, for example. That is, a 
motion of two axes can measure by one light sensing portion by halving the Measurement 
Division time and repeating Measurement Division of both directions by turns. 
[0036] Moreover, for example, printing equipment is good also as composition which connects 
with external text edit equipment like a personal computer as well as the usual printer, and is 
used without including an input part etc. In this case, it is constituted from a personal computer 
by the interface which inputs character data, a printing position display, an ink-jet head, CPU, 
and its peripheral equipment. 

[0037] Furthermore. [ when the distance of the ink-jet head 2 and the printing side 15 of a 
printing paper separated beyond in fixed distance, the display 36 constituted from the form of 
said operation so that it might notify of that by display, but ] A buzzer may be made to **** or 
you may make it turn on or blink a lamp outside it. 
[0038] 

[Effect of the Invention] [ like / it is ****** from having explained above and / according to the 
printing equipment of this invention according to claim 1 ] By carrying out a move scan in the 
state of non-contact along the printing side of recorded media The record means for printing 
pictures, such as a character and a figure, and a movement magnitude detection means to 
detect the relative movement magnitude of said record means against said recorded media in 
the state of the printing side of recorded media, and non-contact, It is aimed at the thing 
equipped with a control means to control the drive of said record means, based on the relative 
movement magnitude detected in said movement magnitude detection means, estrangement 
of especially as opposed to the printing side of recorded media of said record means - the 
estrangement which detects a state in the state of said printing side and non-contact - [ it has 
a state detection means and / said control means ] said estrangement - the estrangement 
beyond the predetermined distance to which the state detection means was set beforehand ~ 
when a state is detected, it constitutes so that the drive of said record means may be stopped. 
[0039] therefore, said estrangement - the estrangement beyond the predetermined distance to 
which the state detection means was set beforehand ~ when a state is detected, the drive of 
said record means can be stopped immediately. Therefore, it can carry out printing again etc. 
and the right printing result can be obtained, for this reason - a record means receives 
recorded media - suitable estrangement - in the state where it is not held in a position, while 
being unable to perform printing operation but being able to prevent incorrect printing, a 
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printing blur, printing disorder, etc. can be prevented. 

[0040] moreover - according to printing equipment according to claim 2 - said estrangement - 
- since a state detection means Is established near said record means and it Is a thing the 
estrangement of said record means to the printing side of said recorded media - distance can 
always be detected exactly and drive of said record means by said control means and stop 
control can always be performed correctly. 

[0041] furthermore -- according to printing equipment according to claim 3 - said 
estrangement - a state detection means - the estrangement beyond said predetermined 
distance - since it had a notice means to notify a user when a state was detected, when a 
user has a notice by a notice means, a record means cuts by estranging too much from the 
printing side of recorded media. Therefore, the user can print a record means by [ as being 
settled in said predetermined distance ] exactly henceforth. 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view showing the Internal configuration of the 
printing equipment In the form of operation of this invention. 

[Drawing 2] It is the block diagram showing the composition of the operation part of printing 
equipment. 

[Drawing 3] It is the explanatory view of the optical measurement In printing equipment. 
[Drawing 4] It Is the block diagram showing the electric composition of CPU of printing 
equipment, and its circumference part. 

[Drawing 51 It Is the outline composition figure showing the Internal configuration of the printing 
equipment of the manual scanning type In the former. 

[Drawing 6] It is the block diagram showing the electric composition of CPU in conventional 

printing equipment, and its circumference part. 

[Explanations of letters or numerals] 

2 Ink-jet Head 

6 Proximity Sensor 

8a Floodlighting part 

8b Floodlighting part 

10 Light Sensing Portion 

12 Operation Part 

15 Printing Space 

34 CPU 

36 Display 
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[Drawing 3] 




[Drawing 4] 
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iza^^xmin^ tifzmnm^mmi<zm^\< ^T > mtm 
mmmmmmtmmmt mitzm^snz 

mmmcommizmi mmmm<DmmMt: 

i&mzwu'tfi.ztimLtthmmi \,zmsLm^ 
1. 

mmii-zztmmbtm-mii:^L<\t2f.zmL 

[000 1 ] 

m<r>mm\zii^->xwm&wsx^imth ^ 1 1 
J; 0 , mmm.W(r>mmf,z-x^^mmmmm- 

[0002J 

^x'^h^m^^m-^m-mtEth. mz. ; 
m^m.im5mm(>^zm-s\^xmm•fh. 
[ 0 0 0 3 ] 5fe-f , z<r)mmm(ommmz'^\\x 
wmth, 05(i. ^^mm<r)t^^mm7v^Lx\^h. 
^--^jv^-v F5 Hi. mmmtzixmmtm 
wm^t^^^hm^-y YX'hh. u^y'j-;i.5 2 
{±. mm.Hzm.'^mz-m^tix\^h, m^'^A 

MXhh. if-i Fa-754(i. BiiiE'J'-i<>'0-;P5 2 
*»*>W»iE^'f 'J 5 3 ^li!nB■t-v;^^•y H 5 

i-n^i,z%m-hh<r)X'hh, m^^Lu-y55 . 5 

y ^' y ;Ky 5 3 SrS)5j^ Lxmtlif^ h'o-^ 5 4 i: «fg 

bi:^L. flijiex'j v^R^5 8(i'<;^^6o^^n.T 

liinB^0tliLa-7 5 5tJ:0IB«l§ni.. 0-96 1 
(CEP* Bii±5:«)3!l! L^*if>ll|!|g-ri> . 
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[ooo4]ia6tj, mkmi^zmi-^cpvRi/^com 

I., ^^7^':?>''x^^^-^'6 3{i, m^7*>hT- 
aj;^|-ri.. CPU6 4{i, MeA:^]g|56 2tJ:0A:']$ 

10 u-^'6 3*>^>7=i->'hT-^'Srs?;^iaj-r. ^Aujsn 

fzyi!yYr-9\,zmrS%. x>'a-r5 7tcJ; Dl^Jti 
Snfv:P>ir^<7)^SEK^tc 1 Ifil/s:(t9--v>l/^'y F 5 1 
SrlBirfl.. T^xru-^6 5{i. frlBCPU64tcJ: 
OH^^^^tb^nz-ciJC^Sr^-ri.. 3yy-;l/6 6(i, iiSI 

[0005] wm^ov^TiJiBj-ri.. 5fe-f, ^y 

0(r^-fn*>S:ati?-ri.. iXl^, A:>3a56 2tcX^5rA:'3 
20 ^Si:. CPU64^CJ:•:)■rdf^7^':5'^'x;^^^-^'6 
3*^f>7*yhf-^'*mttlS^X, StJ^§tLfC7*- 

V-/ uz^nx. f<xru^ 6 5tc^:**«^$ix 

I.. 

[0006] fLT, mmmimmm-izwit. m 

D-56 1 , ;iy'f h'D-554. JiOaiLo-^SS. 

30 -^SiSfWc, 7:ry hf-:5'Ca-:J|'CPU64(C<J: 

[0007] -«lW=Srtga?eoEp^ST(i, HSil^^S 
i: iXm^V -y v«ffi*^'En^'v7 h'OJSiSSrffl-^-Cfc 
0 . ^ A- 'J >y i^'SHfcoiftf^^JK^oMt J: ^X mSM¥ 

tE^^ti^zbimrnhh. mm^mx'M^-ti^ 
■th. m:<n^^}mtii<7)(\i^mmzm&miii^m 

0 til UD-7{iEP^±«:^i«Kt^:V^J; ^ 
xya~yi,zBmit.z'0. tfz. xya-ycoxv-yh 

m<7)xv «y h^pmt:^<-thm. ^m^^x^tix^^ 

I.. 

[00 08 J tA^L=5r*^'A., ■:fAmcom*)tiita~yX' 
h-yXh. EP^cacoWKtcioTliMOItitD-^*^?^ 

50 ^i)8gliSr^!±SUTV^|,|10. gcL:^«O^V^^tT*> 
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[00 09] ttz. m^mm±Mhfz^{z\t^)vv 
ht^^mmAtf^tih. ttz. mmitm-&-t!t>m'^iz 

mmMi.<nim\i!,mmzm:ifi^ tht\^o wm)^m 

I). 10 

[0010] o^j:wm)^immhfz}h^z, *tti 
m^i,m^zm^mm^mmm\.zn Lximmx- 

[ 0 0 1 n *iiiPA*<}f^L^cEn^at'«i, mm% 
Y -yry-m^mmuz-^^iizi: mmmm&m 
\&thh(r>x\ mz. m&h<'m'¥mt 

^.mmistmznLx^mmwmzh'^xm^ifi 20 

"^mttiUz^. mm. mmmL^^mm.'^WMmi.z 

[0012] 

V ^««s(^EP^ ^ tf o T L ^ ^ t V ^ 9 r««t> -5 /c, 30 
[0013] i^L^mi^&jBgttt S^*) 

[00 14] 

(w. ^^^nmimif.zsmm'^wt. mmuw 
ffimm^zf^-^xitmmx^mm.thzt ^zi. 

mtimmmwizmhmmm^mmmrj:T^mM. 40 

tii^ s t . mmmm.^^m^zn\ ^x $ tifzim 
m^mmzm-i\^x. mmm^n.<r)mmmm-fh 
fm^f9i.t^mttii><^m^tLx. mz. mimk 

oiEi) i wstt \,zm^ ^tix\^h. 

[ 0 0 1 5 ] CicoEp^llBtciittf, mmm 50 



^mmi$mw<r)ii\^m\.z^-^xni&mMX'^m^ 

mmimmL, ^n^^mt, ic^mm<m^ 

immi^w^ztw'^-th. -etr. zm'^'^i^z. m%i 
mf^mm\^^mt. mimmtrnwrn^m^zmh 



(ntzi^. im^mwMsmkw<,znLxmwj:$mm. 
\.zm^hfj:\.msr^\tmm^^^ht. msmm 

[ 0 0 1 6 ] Wiim2f,zws,<r)mmmi.. im 
mmmm\^mmmmm(r)mi<zmih(^Th 
%'>x. mtimmyskwm^m^zmhwmm 
^Wt.<r>mmmi:mztm^zm'i!&'rhzbifX'% . mie 
mmmzihw^mmmm. ^±mmsm\.z^ 

[ 0 0 1 7 ] s (i>tc, i»*«3 tieacoEP^^Bti. m 

^Lfztt. mmz'm-th^'^^mmi.x\^h. 
^-ox. ^mm^zx^xm^^z^mm^fz^-^. 
immmmmm^m^- hmibt^'x\^i,z 
M^*). m. mmm^mi:mm^mimz 
m^xoizixm^mmizfriztifix'^h, 

[0018] 

it uzmmmmi<z-:>\^xmmim ixmm-ti , 
[0019] 5t-r, sa^mco^^-mmmz-^^^xm 
mth. miiz. ^mmmmi<z)5i-ru\i^mm<om 
m^mm^^tx\^t, mmmmmzii. m^fst 

X -y v2iimiEm^i-^Mmm=FTh 0 . is 
tmmf¥b txm*mm<r)Bis^mi 5±izm.m^ 

^m^h, AV'?tl~Y')-yVA\,t. ftJlB^y^j/x 
■y H'^-y F 2 \,Z^ ^mkfh . S3tgB8 a , 8 b 

mx^X\^h.'§:^\o\t. tr>7=r hr-^^-Ht- 

m-m\5\.zX'>xwMWzv-^%-k^%L 
xn§m^\zmi'thi.o\,zim.^iix\^h, ttz. ^ 
y^'i^x.-y h^-y V2<r>)&wi,zii^m-t^&m-^yf- 
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I.. 

[0020] iXiz. mmmt^mi s k^immi 
mt<n^m^mnmizr>\^x. m2mm3m^^xm 

1 0 0 2 1 ] jt-f . nmh-nff>^k±m a . s b j: 

^^tiO. K -yr 5 t'-Vfi^hWf ill., iiSLS^ 
{4. 7-f;l^5'2 0{Zj:oTffi^«^T'*)S'^7-'X5';W 20 

mti^^^ti. mmmm^2 1 t^j; o ^' u 
1 5±<r>wi:mi'imvuimz7^-m^mmh 

[00221 

f ■= 2 s i n • V/ A (A : U-yoftfi) 

30 

[0023] iB^, h'-yr9h-Mgai»Af s-ttas-r 
ma. mm. r^t^s-fo^-f ymtamm 

)ffl^c7)Kfflj (JCffl^JM. 6 (1 973) 5 60) 
tcp t < ^S^SilT V . liflB H 7 t'- h J^^Sc A 

f {4f^3tri. c p ufcA:/] sii. mmmmTm^^ 

ni.. 40 

[0 0 241 actc, ia4{c^$ns7'o y^'@ta-:fv^ 

[00251 Af>^3 0{4« :ft:^cOieilf-^'S:A^|-r 
immi^ •y^^N*5r-;Ui: , -?-cOA-^vPT(::EffiSn^cffT 

x:^l'-i'3 2ii. 7^yhT-i?i:tiif]-th, CPU 
34{i. A:»]g|53 0{cJ:'?A:^§n;^**<^ESlT-^ 
fnB^-V7^'^'xx^^V-;5'3 2*>^>7*> 
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y-t- ecooi-fjii^iz i ep^b i 5 1 cosem*^'-^^ 
HJ: OSi^it v^|,^tcl4^ y:? i^'x y h's y H 2<om 
m^nh^j:\.\ T'fXrv>f 36(4, MECPU34t 
J: 0 e?;^ti5 § fi./c:St^ ^«^K-ri> i: Mz , fil5ifi«-fe >- 
-9--6co*:'lfi-^l:J:oTE|l^ffil 5 i: coSEjl*^-^^ 

[00261 -eUT. ll2tz^L7t:)IISLa51 2mmE 

c p u 3 4 fc mmmmmm^ix \>^h.t 
fz . mif ^:^ru^3 6 ii^mcommim^t 

I.. 

[00271 mz. EP^iftf^tCOV^TIttHJ-r^. 5fe-f s 

3yv-;i^38CJ: OiffiW#&l^«W#7*--7 7 h«o 

A:»]-f«.. tl.t, CPU34{c<J:0=¥^7^':J'>''x^^ 
^-:J'3 2*>^>7*>'hT-^'*>mai§iXs 
^w7*--7-yhCtJ!oT. f^XTX^^Sbiz-X^tfim 

I 0 0 2 8 1 LT . ffiffl«{4EP^Bgl<* 1 ^Ep^ffl 

«SoEp^ 1 5*>^>±:trt??*'L, -e<7)'f y^'i^'x y h 

A..y K2coyxVl'*Wffll 5*^<i3ia=5r±:/;il^SSI 
t^EfiSixl. J: '3 tcflii^ tt Ep^ffi 1 5 1 TOc=5rS J: 
dK^3SBf|H-&. -«<^fii3KSI58a, 8 b 

*^EP^jii 5Uzi^-i'mm\^. 

7 - u x^j^g? 19, 7 2 0 mmm^m^ 2 

\iW:i^milL:^^y9 2 2X'mL^tlX. K-yr^b' 

[002 91 )a«-by-9--6{4, >f y;7i^'x-y N 
^•y H 2 i: Ep^fflifficoEP^ffl 1 5 1 c7)gE]litcjet;^cmE 

^IU:']-r.|., cpu3 4ii:, jfi«-fey-f-6*^^>coaj:^ 
«ffi$r»mmEi:Jt!B?-rS. m^y^-ei}^(,cr,iii:fj 

^ti^mmEX -i y^ 'Jx 7 h'v 

•y H 2 i: Ep^ 1 5 1 V^S^Ot'EP^ 
ilf^?rB*>tc<?±-tSi:|5imc:, r-f ;^ri^^ 3 6^:•^■ 
^0tSrS^«iSLT^^ffl#t^e*a■fl>. -If. jfiS-b> 
■9--6*»-i>oai^jaE*«»JtimEJ: O t«i^^l=J4, 
^ y i/x 7 h^-y K 2 1 EP^fflSftt cOSIil^ijaHJJ^lE 

mmzh&ttx. friEK77-5t'-Njf?g^Af j;o 
^^SESi^ttSU. 7 ^yvr-9i.zm':s^-^nm 
{zA y? Vs. 7 h'\7 H 2 SrlBirr s. -^o^S, 

*^Ep^$ixl.. 

(00301 sfirfc, KTlBcOJ: dtc, jg«-ty-t-6(cJ: 
oT'f>'^i^'x7h'^7K2i:Ep^l 5i:<0KSI*^ 
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[0031] ±^uzefi^mizxtni. mmtis^mz 

[0 0 32] tfz. ^y^'i^xvh^y V2t(P^m& 
'f 3 6 tc-e OtSr^ilfe-ri. J: a icffilS L /icT) 

x\ mmmmmiz^oztijfx'^i. 

[ 0 0 3 3 ] =sri5 . :^wM\i. muzm&mmm 

nxM^ <r)$mtMmx'f> «. . 

[ 0 0 3 4 J mMimmmmx'ii. m^m.^tii^^t 

ixnm^SM-tyV-^m-^fM^sUz^K ifiWS 

•b yr~^^ y^-^^mmfmnimm^-^ y^- 

mi-mmfxz.mm^ mmx'tixdmm- 
till. m^^mi^^^MmzhsMz^^. ep^t-^ 
im^m'ms.ij^tiiX'hh. zmmm. mi 

^t^-^ffi^itmzi: nm%X'^ h . 

[00 3 6] 1;;^. muf. mmiix-hmi^t 
[ 0 0 3 7 ] $ <5>fc, tfirifill*t<o}e!BT-{i. >f y^' 

•y •/ K 2 1 P#:ffliHS«OEp^H 1 5 £7)S6il*<-^gg 

-SrWift^-fr^Os 'jyrimhh\^',im>'ftiio 

\.zLX^i,\\ 
[0038] 
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wm^\,zmhmmm^WL(^mmm ^mitw 
mtimmmx'^]i!,-tmwmm.\&^mmi. m 

[ 0 0 3 9 ] fifoT , msmm.imii^^m>i^wc& 

iz. mimitmmmiw±i-izbti^x'i^, 
X, nm^^timixiEL^^fP'm^mizbm 
10 ^h. icotzib. m^mimmmiz^ixmm: 
tmmizm^m^^mx'umwii^i'ifh-f. m 
mm±thzti)n'^htmz. Ep^*>-m^Ep^ 
^^m±-rh z b I. . 
. [004 0] t/c. ff^JS2tie©coEp^^a(c<}:fi 

t> iOT'j) mmmmupiico^i^miizm-imi 
^^Bmrnmimzmizmta-r^zbtiiT^ . 
mmm^mz^imm&i^&cowm. wmmi^ 

iZiEVHznoZbi}^X'^h. 
20 [ 0 0 4 1 ] $ f>CC, ii^3 {CfE«8^06p^:^SlC iil 

mm^zX'oxmm^^zmim'ofc^^ is 

mmzm hXoiz ixea^mmizn o z bfi^x-^ 

[11 ] ifm<r)%mmWizmhmmm.<r)mm 
30 m^tmwmmx'hi,. 

[02] ep^SO«S[g|5<^«fig2:^tro-y^'iaT'*> 

•5.. 

[03] EP^SWcfc(tS5fe^^<0iJiBJIlT*l.. 

[04] Ep^ji(?)CPU2it;f-ec^^fflSi5<o^fl<rtifi!t 
[06 ] mii<r>m^w<zmh c p uRt^-?-(om«i5 

comSvWffijS5r^^1-7'o -y ^'0T'*>S . 
40 [1?-^«iKHfl] 

2 ^y^'i^'xyh^yH 
6 )£^-byif- 

8 a f$3feg|5 
8 b 

10 STtgU 

1 2 m%u 
1 5 En^iffiffl 

34 CPU 

3 6 T-fXru-f 
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7-111/$ 



19 
20 
.21 
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im4] 



36 
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51 
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